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1. ^^^'^^'^I y]^m ^^}^ 7l#^c> 

^ ^^^^ 7>^ 7}^]^ ^^]o]'^(Qm) ^^^]o]n] ^^loi] ^'a. 

2. 7l^^ ^■^] 

■g- ^ifl(attenuation)7> ^1]^ ^^oH^iJ^ ^ 

^^^(upstream)^)- *>^^4^(downstream)^ cflolBl ^S.^ ^7\] cfl^l 

(symmetric) ^-^wlrr^il- ;^l^^l-7l ^^^^^ ^]-^^4^<^l cf^ 4^ 

X]7]9\. ^^7]^ ^7] cf^ ^£1- 7>;^1^ rl-^^l «J = (band)^ c-flolE^ 

^^■^^ ^*^>7fl 7>^ ^^-i:* 7H^ ^<^1<^1<^(QAM) M#AlolHl ^^11: ^l^^} 

3. ^^^1 

^^<H1 si^H no]^* 7l]=^-sl «1 

^ ^^^-isl ^ail^l-71 ^tb ^^^^ ^7] ^cf^s^ ^^s] 

#^ t^l^^l^^* ^1- ^1- ^^^€ (pulse shaping) 

^ ^Bl#eflcl^(interpolation)# ^, <?lB^#5ll<^l^€ dl'^lBl^ -i-^l-cfl^ 

^S(passband signal )S. ^«:*>^ ^7] 4^^^^^! ^^^^ 7fl4^^ wfl:^ 

^^nl-tfl^ ^:&(passband signaDl- ^a^^}71 
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4. f^-S.^!- 

S. 2 

E^Alo]i3l, ^<^1<^1<S(QAM), ^^=7^^ ^^1^, Band Splitter, ^IB. 

, Band Mux. 
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^4^^^ ^'Hlo]<3 E^Aloju^ {Variable-rate QAM Transceiver} 

Sl 1 ^ ^Hfl^ cf^eflt (multi-level) QAM transceiver)^ ^^^H. 

£ 2 ^ ^ n}-^ 4-«^^ 4#3ll'i(4-band multi-level) QAM S^Aloltj^o^ 

£ 3 ^ ^ iffl:^ '^^^^7](hand spl itter )/«J:^ t^^s\-7] (band 

£ 4 ^ ^ ^1^^51-71 (band splitter)^ 

4^ ^ifl(attenuation)7> ^^^tt ^11^ ^^^^ (upstream)^!- ^V^t 

^^(downstream)^ r^^]o]B\ ^7l] s^f^ cfl^H symmetric) ^i^l^l- ^]^^-7] 

^>*^^=I^<^1 ^^7]s\. ^Ai7ll- z]-7l 

^£1- 7>;<1^ t:}4^^ «^=(band)^ 7>^ 
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<6> £. 1 ^ T^f^efl'tCmulti-level) QAM ^1 (transceiver)^ ^^^£o]i:f 

<7> ^KTC: Transmission Convergence) ^;^l#(sub-layer )(100)<^l^i Ssfl 

<a ^^21 ^ FECCForward Error Correction) ^^-^^^ 7]^ cHojE^^ ^ 

1: tlS^ 3^^^^ Tl^cf. 

<8> 41^ 'y^i:-1(102)^ cflolEil- An = an + jbn ^Efl^ M-QAM(M-ary 

Quadrature Amplitude Modulation)^ 91^^^ quadratic multi-level 

t-11<>lHH- ^]^^ ''I square-root Nyquist) €^1(104)1- ^^^]^ ^l"^^^ 
(pulse shaping)^ ^, <yBll-eflolEKinterpolator)(106)». D/A ^^71 (-11=2'>^- 
(sampling) 

<9> <?lBl#2flolE-](Interpolator)(106)* 7]^ o]:^ DDFS(Direct Digital Frequency 

Synthesizer)(108)<^l^i ^^^i^f^(carr ier frequency) ^^j-tfl^ a] 

JiKpassband signal )S ^(110), D/A ^^7] (112)oll <^}'^S.zl ^^S. ^^^} 

<io> oltifl, oiE-l#e)]ol^^( interpolation ratio)<^l "oc^^ ^^(sampling rate)^ 

^S.(symbol rate)^ Hl-t-^l ^^1-^1:0., ^^(sampling rate)* Jl^^l^l^ 

^5.(symbol rate)7l- 7>^(var iable)^^-. 
<ii> ^^^^ ^^^^ ^7l^^ ^4^^^5.(114)* *«fl ^^.^ A/D 

^^71(116)1- -f-^^l?^ i^^l^ ^^^>Jl, DDFS(Direct Digital Frequency 
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Synthesizer)(118)<^l^-1 #^5^ ^^^s)-^(carr ier frequency)* ^^Ai(120) 7l;^-1cfl^ 
^SiS. ^^^1^ ^ t^]^]^]o]^m22), ^i^^B] (matched filter, Nyquist filter)(124) 
^ ^■§-^S|-7l(equalizer)(126)l- 7]^]7\] *H ^^^^^^l ^tb ^S. afl^-g: :e.^o^t!r4. 
<^1^ -^^7l(equalizer)(126)^ #^ ^SL^ QAM tq^c^ (decoder) (128)1- ^^f^Vo^ 

^1:^ ^ ^^1 TC ^7jl#(130)<:>11 i^fl^cf. 

<i2>^sflo) tqxl^ j^AiAl^^eflo^ :e ^ A] o] til (transceiver)^ S^'^l H^]^ w>5l- ^o] , >^v^ 
^^(upstreani)^]- s:>^^^(downstreain)<^l ^fM"^ ^^7] (transmitter)5il- 

^^7l(receiver)'?]:# ;^1^§>J1, "^tiV^-^S cfl<^lE^ 

<13> ^1^^-^^ ^l-^^^(upstream)32l- ^>^^^(downstream)5l cHIoIb] 

^£1- 7V^^ ^ 71]^^^ ^So] o;i^q-, o] z^2^ ^vq-o] 

(transmitter) 2]- ^^7] (receiver )^^ ^^fl^^^S.^ , ^51-^ (telephone line)^ 
^ifl( attenuation) 71- ^fl^ ifl^l (symmetric) ^itij^ se^ wl^fl^i 

(asymmetric) ^"Iwli^* ^l^W^ 9XS^^. 

<14> ^ ^7] si- ^^1^* «l]^*>7l 

^3:^ ^^(attenuation)7l- '^'^^ ^fl^ :S:^<^lA-l£ '^^^^(upstream)^!- b^}^^^ 
(downstream)^ cIIoIe^ ^Tll t}^ i:fl%l (symmetric) ^l^^>7l ^«fl 

^>^^=^Oll Zl-Z]- Cf^ol Cf^ ^^7]5l- ^^7l» ^7] Cf^ 

^5.1- 7Hfe cf^sl «^^(band)^> t-llolEi ^%^>7ll 7>^ ^^-i:^ 

7>^m ^^]ol<3(QAM) S^Aloltil ^l^^mcil zi ^^ol Old-. 
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<15> ^. ^ ^J-^l(transmitter)<>ll ^7] cf^- ^H* ^^l^sr]-^ 

^^^(transmitter block)fi^-. ^V^l (receiver )<H1 ^7] cf^ ^S.* ^1^*>^ 

cf^S^ ^^^(receiver block)* , cfl^Usymmetric) tfl^lB-] ^^o] 7>^s:>£ 

^ ^/^A]«.7]- ^>^1^>^ :f 2f cfl^o^ ^^(passband bandwidth 

allocation)* ^^^H) 2:^^>7fl ^rf^, 7>^ ^"^l <a (QAM) m^Ajol 

<16> ^7]$^ ^-^^^>7l ^t!- ^ 'ffl^l- ^<^1<^1^(QAM) 

^^^^ ^71 ^^^^ ^^<H1 ^^^s^^ dlolBii- ^ 

7fl^^ iffl:^ ^^^-Isl ^^^s ^tifl^>7l iffl:^ T^^; ^7] i^fl:^ ^ 

4^5)- #^ cflolE^^ 431: ^S^^l-Ji, ^1-71 ^1- 913.^^ C-flolE-ll- 31-^^^ 

(pulse shaping) ^ ^&|#5llol>5a (interpolation)* It ^B.^#eflo]^^ ^a] 

tfl^lBll- ^3!l-tfl^ ^s. (passband signal)^ ^«-*>^ ^7] Hfljc ^^^]^ ^rf; 
^ 7l]^S] afl^ ^^^Bl ^5q-i:fl«^ ^J:(passband signal)* ^^^^> 

7] ^ ^1-71 ^^^^ c^^l^ c-flolEi* c^V^S-H "i-A^ ^ 

<17> tt^, ^ BfljE.* 5.^^ #ollol<S(QAM) ^>^H1 SZ^H^i, ^ 

^^S* ^^1] '^>^s:n. Ai^§ tq^l^ ^Ai Ai^^ ^«r^l-7l o>^S.Zl-r^ 

^1^ ^1-71 tq^l^ ^^o^ 7fl^o^ aflc ^Al^B^ ^^3:0.^ 
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^^my] ^«fl ^afl^ ^^^S* 7l^-1i:fl^ ^S.S. ^*^>J1, ^ 

^^^:&» ^<^1<='1<S(QAM) c]s^^H ^1:5. ^^s:]-7l ^^7] ^^^^^ 

cf^^ ^ >^j-7l HJi^ cf^^ ^^oil t-ll^^lBloil t^^}c^ 

ssrj ^^e] ^ <H1&| ^i^-S- ^^^V7l ^tt ^^^^ ^^If^ i^^Vcf. 
<18> ^ t^]o]B] ^^#( transmission rate)^ 7]-^^ ^ ^Jl, tfl^l (symmetric) 

cflolH-l 7>^^>7fl sr>^ 4-band(iffl:^) QAM(^«11 o] <S ) E^AjolH] (transceiver)oll 

<19> <^a]-2^ o.^ QAM transceiver^ ^^7] (transmitter)^!)- ^'a7l(receiver)# ^}'^^ 

S-l- (module) 5. n^^^>T^ , oH ^z]- transmitter ^1- receiver^ ^}^^ ^:^(band) 

<20> nelcll, ^Sl-^ (telephone line)* cHoIe]* ^=^^^1-^ ^-?-<^l^, Jl^^j- 

tfl^^ ^4fl(attenuation)7> tjfl-f -yarl-o^ transmitter^ receiver7]- 

<2i> nem, ^ ^^<^l^i^ ^]^^ ^^-^l^iS cfl^i (symmetric) cflojE-l ^ 

7>^§>7ll ^>7l transmitter receiver<^l ^7Bs) «HS 

(transmission band)# ^^.2.^, transmission band '^^] 
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symmetric) ^o]^^ 7>^*>^ , Htb ^-^^ ^^S. i-il 

7B^ transmission band^j ^^(interface)* jL-ir^^^S n^^tb^. 

<23> TzfA] ^sfl^ ^ ^^(attenuation)7l- <^'^^ ^fl^ ^ 

^ofl^iS ^l-^^^(upstream)4 3^>^€^(downstream)2l t^]o]B\ ^7\] 
tfl^Usymmetric) ^iwl^l- ^l^^>7l ^^^^(upstream)^]- (downstream) 

oil z^-z]- :^7l] o]>a-Sl cfs. ^Al7l(transmitter)5f ^^7] (receiver)l- ^-^S-^l , 

rl-^ 7>x1^ Li] 711^ «H^(band)^ n<^]^'\ ^*s:>7ll ^o] 

<24> olirfl, -sV^^^C (downstream) ole]- vflEojia. ^ci-(network side)<^l -^l^ltb 4" 

^7l (transmitter )S^Bl c-flolE^7} 7l-<gx^l- ^^( user side)<^l ^^1^ ^^7] . 
(receiver)^ ^^^^ , ^^-^^4^ (upstream)^ ojs!]- uVcfl^ c-flolB] 

<25> ^ ^T^oi]>|^ transmit ter<Hl ^7] ^£1- ^l^^f^ ¥ 

transmitter block, receiver<^l ^7] r]-^ ^S.* ;^1^^>^ ¥2:5] receiver 1-^ 

-dr 1-112:^ transmitter^ receiver 7> ^>^l^>fe passband bandwidth 

allocation^ ^^^l-Tfl ^i^^^S.'Wl Jl^ symmetric t-flolE] ^^o] 

<26> olnfl, ^^^^(XC) ^7]]f'(sub-layer)^ H5]l<a(frame)^^el ^ 0AM (Operation 

And Maintenance), ^ FEC(Forward Error Correction) 7]^^ , transmitter^^ 

receiver<Hl ^i^'i^ ^^fl^c]-. 

<27> vc^^^^, *>M-^ ^^^^(TC)<H1 ^7] cf^ ^1^^>^ 
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transmitter SE.^ receiver^ ^^^^B*^) tt^. 
<28> SEtb, 2^-71 rf^ 7>xl^ transmitter SE^ receiverl:^^ *>M-^ 

D/A ^^71 ^£<^] ^^^o> tt^fCH 2 ^:£o^ ^^^^ z]-z]- ^VM- 

transmitters]- receiver* ^l-g-*l-^ 7]^^ ^^J^W ^^I^^IM", 

^ ^^1 =^^^S]- ^^^^11 4^ ^7llS] transmitter si- receiver* A>-g-srl-^ 

<29> ol^>, ^S^H ^ ^^'=H1 tt)-^ «>^^t!: '^^^I'^l* ^Ml^l ^^t!- 

<30> £ 2 ^ ^ nl-^ 4-w^:e. cf^sll^(4-band multi-level) QAM ^^7] 

(transmitter )S] •g^A].:^! ^A^^olcf. 

<3i> 4- SH:^ 1=1-^511 ^(4-band multi-level) QAM Je^aIo-JuIo] ^^^^ z^-z]- 

¥711^1 ^^7l(transmitter)Sl- -^^7l (receiver )# 7l-xlu^, oltifl z^-z]- ^^=^^(tc) # 
^, 4]l:(syrabol) , (sampl ing) a.7fl 4 ^^o] s.^^ 

<32> :£^Oll 13>Sq. ^O], 3r>l4o] ^^(TC) ^;^1#(200)<^1 ¥7flSl ^^7] 

(transmitter)(204, 206)7> ^-^Sjc^] 4-«Ji= QAM o] 2^lB., 

2«H:e.)s] ^^^1- £ 1 Si QAM s^Aioia] ^^7]si]. ^3)-^ 

^>i4, A-ls. x:l-€- ^1^^>^ ^^71(204. 206) 7> ^7]\o]o]v]-. 

<33> ^^tb ^^^^(TC) ^:^1^(200)<^1 zl-^ ^iS tzf^- #£1- 

7H^ ^7l]Sl ^^7l(transmitter)(204, 206)* ^^^^>7l ^sfl^i^, ^^^l(TC) 



25-11 




1020000083307 2001/1/3 

-^^lf'(200)^ no]B] ^S. DRtc^K "^-^^ 1)^ ^<=>], ^^7] 

(transmitter)^ ^£ DRtxi^ DRtx2^ ^'"l ^'H*^') 



<34> [^«)-<bi 1] 

DRtc = DRtxi + DRtx2 
<35> ojufl, DRtxi , DRtx2 ^ ^J^^ '='1-^ 9X^- DRtc ^ dRtxi ^ 

DRtx2 ^ ^- ^^«fl ^^Hl ^^1 

<36> tcl-Hl-A-l, ojel^ ^^1-^ rfs- ^^l7fl£q ^^^^ ^.S-S t}^ , ^-f 

o^] Afl7lls^ ^^^^ PLL^ ^^S. ^l-Tfl ^cf. 

<37> ^-arl, 4-band transceiver^ ^^7l (receiver )5l band-1 band 2S^ 

^^S-^B^ ^1: ^•^^V'^ ^1^^ ^S^^*>^ ^-^<^1 PLL^ ^>^^ ^ 

<38> ^l-(Symbol) (sampling) Wn^^ ^7^] ^X] ^^.^^(tc) €-3^<^1a-1 

^^^o] ^^I'^'ll ^^1 £ 2 ^ ^^7l (4-band 

transmitter)<^lfe 3.^ 4 ^^^91 ^^^] ^^7] 

(receiver )^7M1- Jie^^l-^ 3.^ 8 7ll^ ^^^^ ©s^o] ^^srfTll ^cf. 
<39> o] a.^ PLL^ <^l-§-^H ^4-^1^ e ^ 3.7] (chip area) 

S!f (power)* ^asr]-7ll s]ol ti] ji^^^ojcf. 
<40> £ 2 <^lAi «Vsl- :^ol t|lEo^3(ne|-^yoi.k)<>ll^i ^^-^ ^^^^ ^-^ *>M-^ 7] 

^(reference) #s]^ v)lE^^3.S^Ei ^o}^^ o]^ ^^<=^]^^ N^flafl *><^ JL^^ ^l^ii^ 
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(system clock)* ^S^^^ ^, ^^l* ^^^1 7}^^ ^^1^1^ ^^7l(NC0: 

Numerically Controlled 0scillator)(214)^ 'a^-^S ^>^, ^^t!r #^1: 

<4i> ol^Til ^l-(symbol) SE^ ^^1-^ (sampl ing) ^£7> nfl NCO 

^]o]% S^J^}^ ^cf. <^1# -i-<^, NCO #s^<^l 100MHz«:>lJl, NCO^ ^1^ refl^^l^B^ 
7]- lO^lS^ n^^^sl^ '^l NCOfe 97656Hz (=100MHz/2^10) ^^S. -^3^^^ 

<42> in><g^ Mls^^SS^B] ^-f ^Hl^-^S. ^^51 ^^^^7] 

(crystal osci 1 lator)S^Bl ^^-^ ^^^-^^^ , t^^^<^1H ^SS-^E^ ^ 

^>-§-W. <^1^ ^^1 *m NCOl- ^5^^^ #5^^ :^1H.-I(jitter)l- 

^^^M. ^lBl(jitter)l- ^o]7] ^^X]^ ^l^^fl #5^o] ji^olo^c) ^cf. 

<43> ^ ^^<^l^i^ ^^^91 #^51 =^1- #ol7l ^fl$^(sampnng) 

band 1 transmitter ^5-^ band 2 transmitter ^^^wfl^ 

(LCM: Least Common Multiplier)^ ^>-§-^}^ ^^1 7>^^>cf. oI^t]] ^^.^ 

^, band 1 transmitter^! ^S.^ band 2 transmitter^ ^S.^ 

(sampling) l/Nj «!] , I/N2 wfl JL^f* ^^x^. 

<44> ol^>, £ 2 * ^^^V^d, ^-^n, ^^i 4^^4^* ^^^>7lS. 

<45> ^^^f w. ^1^(200)^ ^^(TX) cflolE^oii cfl^H Hell<a ^^el ^ <^l5l 

= ^ ^^^].j7, ^cf^sl-yUBand Spl itter)(202)^ ^^^^ ^;^lf^(200)<^l 
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^]^^ tflolB^* cf^^ ^^^]^^i204, 206) ^£^1 ^Ml ^ 

Alt-llolE-l* 4^o^ yj;^ ^^^^&1^(204, 206)^ wVojE J^^s. ^ufltVcf. 

<46> Bflc ^Ai^e1^(204. 206)^ 4^^^ ^rq-#^7l(202)^ ^^ t-)l<^lB^# QAM 

43* <?lsn1<:Hl «>°1M ^^S. 431- ^S^^>Jl, ^1: •ys'^^ cfl<^lB^* 

M-ol^l^S ^B\d]] 4^^^ (pulse shaping)^ ^, ^ E-]!- efl o] oj] ^^}c^ 

#efl<='l^(interpolation)# tt ^, <?1 l" 2^1 ^ € ^^-H-^lBi^ ^4^^ 

(passband signal )S. ^^^4. 

<47> A]^ <?lSE-1^ ^^^^ cllolEll- An = an + jbn M-QAM(Mary Quadrature 

Amplitude Modulation)^ tlS^t!:4. ^1: ^^^^ quadratic multi-level c11o]e1# 
M-^l 71 square-root Nyquist) ^^-^It^^ sj-^^^^ (pulse shaping)^!- 

^, ^lBll-eflclEKinterpolator)# 7]^ D/A ^^7]ai2)$] (sampl ing) ^ 

^^4. ^BH-2l]olE^ (Interpolator)* ^Jl^ DDFS(Direct Digital 
Frequency Synthesizer )<^l-«-i ^^S^ ^^^s|-T^(carr ier frequency)^ h-^^'H 
^ ^J:(passband signal )S ^^^4. 

<48> 71(207)^ 4t^4 ^^^^s1-^(204, 206)^ ^^(passband 

signal)* ^^^*>J1, ^^m-<^ms.OL ^^7l(D/A ^«:7])(208)^ =L ^^^^ cl^]^ ^ 
ci]oiEl# <^Vy:S^ :£i^<^m # 

<49> ^Aijij.^^ ^^^>^, t:f-S-4 ^4. 

<50> ^tifl7l(218)^ oy^S-H-^^M ^^7l(A/D ^^7l)(216)^ ^^^S.* -f-^ 
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^^^^&)-¥-(220, 222)^ ^afl^cf. 
<5i> fl^c ^Aj^^e] w.(220, 222)^ ^s]az]-;g^ H ^Hfl^ 7]x^tfl^ 

<52> -i-«fl A/D ^$7l(216)# -^^^It^ t:l^m -tlX^ 

^$§>J1, DDFSCDirect Digital Frequency Synthesizer)'^l>H ^^^5^ ^^^^^ 

(carrier frequency)* ^^^i 7l;^-1cfl^ ^^^1^ ^ cfl^Hl«^lBl, ^^^^^ 

(matched filter. Nyquist filter) ^ -f-sj-y] (equal izer)# T^^ItI] ^■'^ ^^^S^<^] ^ 
^ ^S. 2fl^^ ^sl-7l (equalizer)^ ^SL^ QAM ^3.v^ 

(decoder)^l ^l-^l:^ ^^S. ^^S. ^^^^cf. 

<53> wfljc cf^5l-7l (Band Mux)(224)^ cf^^ igjc ^a]^^ 5^^(220, 222)5.^^151 #^ 

c^loiE^^ q-^o^ «H:b ^Ai^^e]-^(220, 222) ^q-z^-o] ^j^o^] nv;^] ^Aic^jojE-jfl- h> 

r}^^ cf^Sl- ^^b]b:>ji, ^^^^^ «- 7^1^(226)^ ^-#^7] (224)«^1 ^ 

^51-^ c-flolE^ofl cfl^>c^ S5ll<a ^-15] ^ oile-l ^^^^Vt:]-. 

<54> £ 3 ^^<^1 ic)-^ ^ cf^Sl-yl (band splitter)/'^:^ ^^^sl-7] (band 

<55> ^ ^,^o]]A-^^ ^^^l(TC) band 1 transmitter^ band 2 

transmitter oil ^afls^l-^ aJiJE. ^cf^sj-y] (band spl itter)(202)5q- ^7]^^ t^^^V 

^ #S|-7l (band Mux)# JL^^^-^S T^^^>7l ^^>o^ £ 4 i^l- 7M^> 
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<56> niyj], £ 3 ^ ^ ^Sl-7l (band spl itter)(202)^ 

<57> laflc ^x:f^2)-7l(band spl itter )(202)^ 7]^^ ^=^=r^(TC) #^ c^lolE^l- band 

1 transmitter(204)sl- band 2 transinitter(206)^ ^1: <?lscl<^l z^-z^- tiO|:^(band)7> 7> 

<58> c^l^ s.o:|^ ^^>^^(XC) c-flolE^ ^£71- 3, band 1 transmitters^ ^S. 

7V 1, band 2 transmitter^ ^^^£7> 2<y ^-f . ^x:f^^7l (band splitter)^ 

cflolEi* band 1<H1, A]^^ tflolEil- band 2^11 ^tifl^cf. olnfl, c^1o]e-1 

^ -n-^^ ^7] ^4^^^(TC)2}- z^-z^-o^ transmitter ^1-<>H1^ FIFO(first input 

first output )7l- ^7l]^>oio> FIFO^ ^Jfls^ ^7l£l<H ^ 

<59> neit^l, ^^^^(TC) ^7^]#(sub-layer)(200)2l- band 1, band 2^ 

transmitter (204. 206)^^ <y E^ sjfl o] tilM(bit) ^^S. ^^5l^>^ ^-f , ^^^^ 
(TC) ^^l#(sub-layer)^ 7]^ ^e) ^^7> i3>olE(byte) ^■?1<^H, QAM 
(symbol encoder)^ m ^]^^ dl^lBll- 2>n7llsl ^IrS ^^*>^ ^"y:^>^, 

^^=T^^(TC) ^;^]^(200)2^ byte cll^^lB]!- bits. ^$3r}j7, o] bit ^'^]^ 
^i:^^ (stream)^ 2^7^^ ^l-S. ^€:^>^ ^-S-^H , <='1 ^^<^l^i 

S. tils 1=1-^ 

<60> £ 4 ^ ^ ^^<^1 <^c]-^^7l(band splitter)^^ ^^^olr]-. 

<6i> ^ ^^oil^i^ ^#^^(TC)^ byte cflolE^S^^E-l 2"" 7fl^ ^^-^ 3]^ 
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<62> £ 4 ^ S. 3 ^Hl^-I ^^^^(TC)4 band 1 transmitter^ <yE^3f|lol>^^ ^M]^] t4 

eI-hH ^-^S-^i, ^^^l(TC) ^afl^^H t^lolE^7l- FIFO* -f-«ll byte 

<63> M-QAM(M=2'")^ byte t-flojels^ LSB^B] m7fl^ bit* 

^l:(symbol)S i^fl^^l-^S, ^ 4-QAM^ ^-f bitl- 22=47]]^ symbol^ ^>M-S 

Dl]^*>2.S., ^^51^ byte cflolE-lo^ LSB^Ei m bit ^^S. symbol encoding^V^^ ^3^^ 

bit ^S^* ^ ^i=f. 

<64> o]^^ ni^l 8^ ^c}1^^i=^(GCD: Greatest Common Divider)7l- <:>}^ ^-f , ^ 3, 5, 

6, 7<a ^}^-^ byte ^1- (symbol encoding)<^l 

^1 ^^B-S. byte tH^^lB^* 7}^^^S. circular si- Til ^^3^><^ <^ 

encoding^ t^^^<^> , 8 byte byte^ symbol 

encodingo] ^7]^ ©l^Tfl 
<65> ^ ^VT^oi]A-i^ <ati>2^o.^ t\-^ efl^ (multi-level) M-QAM^ ^-?-<Hl M^l 

256(=28)^ ^^*H £ 4 <^l^i^ 256 QAM7>^1'?>^ ^^^V^o.^^^ o] o-|>^o) ;g o.( 

^, 512QAM, 1024QAM ■f-)<^l£ ^^^t!: «o^^* ^-§- :^}^^}^. 

<66> ^^7] (Receiver)^ ^-f , ^i=f#^7l (band splitter)^ ^7l^-i- ^^^>^ 

Bfl^ t:1-^5|-7l (band MUX)7l- , «H:B x:\^^7](hand MUX) wfljB ^c^^^y] 

(band spl itter)^?}- ^'^^ ^j-^-^S. ^^^1 "^^7}^^}^]-, 
<67> ol>^Hl7.i ^^'^t!: ^ ^1^^. ^ ^i^o] ^5]-^ 7l#^oHA^ :^^o:| ^1^^ 7]-^ 

25-17 




1020000083307 2001/1/3 
9X<^ ^ ^^^^ ^H^-a- ^^^oll^i o^e^ 7H ^1^, ^ 



<68> ^7]S^ ^ ^7>^<H1 tc).Bl- ^fl^ (channel attenuation) 

7} ^atb ^fl^(channel) ^^<^l^iS. JI^^ ifl^l ^ (symmetric) n^]^] 7>^^l-7fl 
7>^ ^4"-i:(variable rate)* ^1^^>^ 4-^:^ m^^l^JtH (4-band transceiver) 

<69> tc)-^ ^J:^ ^ifl(attenuation)7> 'g'^^ ^fl^ 4^^^^ 

(upstream)^!- ^V^^^' (downstream)^ cll^^l^-] ^Tfl ^>fe cfl%U symmetric) 

<70> SE^, ^ 7>^ ^^^* 7>xl^ 4-«^:^ :^^^1<^lw]( variable rate 4-band 

transceiver) 7RV ^^l^tl ^""^^ ^^^^ (independent) ^ 

e^s:>7ll ^>M-5] PLL^l- cf^^ ^1^^>^ 3L31-71- ^cf. 

<7i> ^ ^V^^ ^;^1^(TC sub-layer) t-H^lE^l- a-^^ cf^ ^ 

^ 7M^ ^7fl^ ^^7l(transmitter)<^l ^tifl^V^ cf^sh7l(«H= ^4^^ 

7l(band splitter))^ o]^ ^7]^* ^*S^>^ i=l-#^7l (band Mux)l- ^^^1 wH 
M(byte) ^^<^l^i ^:£^ ^ ^l-=^fl<H ti'^l ^5l^>7ll s.3i^7} 9X^. 
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13 

cflolE-loi] t:(\^}c^ seiio] ^^b:] ^ oils:] ^'^S^>7l ^tb ^^^^ ^^1 

^7] ^^^^ ^^If^ ^^<^1 ^^^Sl^ i:-11olEi# 711^5] «H = 

^^^l&l ^^-^^ ^«fl^>7l «^:e. ^cf^sl- 

E^l- 3}-^:^^^ (pulse shaping) ^ interpolation)^ ^ ^. ^i-7l "ytll-ell 

'^]^^ cflolBll- *az|-tB^ ^sCpassband signaOS ^^*>^ '^"71 ^^^^^ 

^^^5^ -f-^tfl^ ^JlCpassband signaOl- ^ 

^^^>7i ^t!- ^ 

■dr i^^>^ 7>^^^#^ 7Vxl^ ^<^l<^l<a(QAM) ^^1. 
[^^^j- 2] 

^^^^ -^-^If- ^^-Sr, 
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3] 

4 ^^i^S 7>^^=§^^* 7>>^]^ ^<^lc>l'S(QAM) ^^1. 
4] 

^^cflojE-ll- ti>o]ie(Byte) ^^S. ^7] ^^^] ^^^^ ^* 

5] 
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[^^IJ- 6] 

^^7] n];^!^ ^^j^ 7fl^sl B^:^ ^^^-l&l ^^-5.^ ^n^}7] 

^tt ^tifl 

<^1<^1<S(QAM) tq^^^H ^«:^>7l ^tb ^7] afl:^ ^^^^ 

^7] «oi:b cf^^ ^^oil ^-^s}-^ cll<^lElo]i ti]^V'=^ s5)i<y ^ 

[^^^J- 7] 

^1 6 *J-<^1 Si^H^i. 
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8] 

^1 6 -^Hl Sio^Ai, 

^>7l tiHM(Byte) ^^S. r^^s^^}^ 

9] 
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{5. 4] 
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